
I	can	check	the	solar	elevation	angle	with	this	
website,	knowing	that	our	latitude	is	~	35.3	degrees.	
I	can	see	that	for	today,	the	max	angle	is	about	56	
degrees,	so	I	inclined	the	solar	panel	accordingly.	
	
I	purchased	two	different	kinds	of	heaters.	The	one	I	
used	on	this	experiment	is	chrome	plated,	so	we	
probably	shouldn’t	use	it	for	food.	The	other	one	
claims	to	be	copper	with	a	silver	finish…	likely	also	
chrome	plated.	I	should	probably	buy	these	for	$29,	
but	they	are	SS,	or	some	others	from	the	same	website.	
	
The	power	was	about	80W,	but	by	3:40,	it	had	dropped	to	about	33	W	because	the	sun	had	
moved	so	much.	I	realigned	the	panel	and	the	power	returned	to	almost	80W.	It	seems	for	
optimum	power,	the	resistance	is	a	little	too	high.		
	
I	could	buy	these	for	$9.	Made	out	of	copper.	Really,	we	need	to	make	our	own.	
	
The	heaters	were	wired	in	parallel	as	shown	at	right.	I	
attached	thermocouples	to	the	outside	of	the	pot	(with	
tape,	see	at	right),	inserted	one	in	the	water,	and	tied	
one	onto	the	top	of	the	heater	(above	the	water	line)	
and	the	bottom	of	the	heater	as	shown	below,	left.	The	
water	line	was	about	the	same	point	where	the	
conductive	lead	of	the	heater	was	connected	to	the	
resistive	heating	element	inside.	I	determined	this	by	
running	current	through	the	heater	and	feeling	where	it	
got	hot.	I	wrapped	the	pot	assembly	in	blankets	and	put	
it	in	a	cooler	as	shown	in	the	pictures	at	right	and	
below.	

	



		
The	temperature	data	are	above.	Strangely,	the	water	temperature	is	higher	than	that	of	the	
heaters,	but	is	warmer	than	the	heaters	while	cooling.	Potentially,	this	TC	reads	a	little	higher	
than	the	others.	I	didn’t	get	a	constant	measurement	of	power,	but	measured	it	periodically,	so	
I’m	not	sure	exactly	what	it	was	all	the	time.	It	dropped	round	15:30	PM	as	the	sun	shifted,	so	I	
realigned	the	panel.	A	shadow	fell	on	the	panel	around	16:20,	so	I	turned	the	panel	off.	We	can	
estimate	power	by	the	rate	of	change	of	temperature.	At	90	oC,	the	temperature	goes	up	at	
about	10	oC	per	hour,	and	without	power,	decreases	at	3.5	oC	per	hour,	corresponding	to	
46.7	W	absorbed	heat,	and	16.3	W	heat	loss	rate,	corresponding	to	only	a	total	of	63	W,	so	at	
this	temperature,	it’s	possible	that	the	sunlight	was	no	longer	optimized.	The	heating	efficiency	
then	at	90	oC	with	63	W	was	about	74%.	However,	when	I	take	the	slope	of	the	heating	line	
from	the	beginning	at	room	temperature,	when	one	would	presume	there	are	no	thermal	
losses,	at	14	oC,	we	get	about	66.5	W.	So	we	might	wonder	where	the	other	15	W	is	going	
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because	we	calculated	electrical	input	power	of	~	80	W.	The	pot	itself	has	considerable	mass,	
but	considering	the	low	specific	heat	of	steel,	this	could	explain	only	about	5	W…	so	we’re	
pretty	close.	



	



	


